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Abstract 
The transition from central planning to market economy led to significant changes in the Romanian higher education system. In a 
relatively short period there has been an impressive growth in the number of students, the first private universities were founded 
and now they represent almost half of the academic market in Romania. Our study emphasizes a number of characteristics of 
higher education development in Romania such as a weak correlation between the number of students and the evolution of 
demographic phenomena (in this time period there was a significant drop in birth rates and  migration has resulted in a reduction 
of the population), and the evolution of  enrolments in high schools. In a medium and long period of time, the growth in the 
number of students, both in public and private education institutions cannot be sustained. The data we used in this study are data 
series recorded at the National Institute of Statistics.  
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
Globalization requires a new positioning of universities in the economic and social environment, at the level of 
each country and the EU. The starting point in developing the university market is the fact that the competitiveness 
of economic regions is determined directly by the level of the professional training of the labour force and the ability 
of firms to implement a new technology as soon as possible in their production processes. 
A nation’s economic development is directly linked to the quality of its human capital. McMahon (1999) presents 
a series of models of economic growth that emphasize the role of education in ensuring economic growth over 
medium and long time horizon. Following the collapse of the communist system, the Eastern European nations have 
witnessed major changes in education in general, and within their higher education systems in particular. At the 
outset of the transition period, the first private universities appeared, and the number of students has increased in 
most cases, from year to year. 
In the countries during transition, university development raises a series of issues regarding mainly the financing 
on medium and long term, maintaining the quality of the educational process at standards that meet European 
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competitiveness, development of partnerships with the industry, etc.  During the 20 years of transition in these 
countries there has been an unprecedented growth in the higher education systems, as evidenced by the number of 
the students and the appearance of the first private universities. This extensive process of transforming the academic 
environment currently faces a range of issues: the accreditation and functioning process of the universities, 
university autonomy, defining the criteria of competitiveness of universities and university market in general, 
identifying and accessing new funding sources, etc.  For a long time, the absence of strong regulatory measures 
within this sector of activity led to the formation of a market that currently operates on the principle of supply and 
demand of a product and does not take into consideration the demographic trends that characterize the Romanian 
population, the characteristics the economic environment, the existing trends in world university training, etc.  
Extensive development of Romanian universities by increasing the number of students has led to the emergence 
of imbalances in the higher education system. We can mention some of the most important: the increased number of 
students per professor; a decreasing ratio between the number of high school graduates and the graduates of higher 
education; a low pressure admission in higher education; at least in the first period a high number of universities 
with law and economic profile appeared. Also during the transition government expenditures in higher education 
were kept low.  Moreover, there is no causal relationship (in the Granger sense) between the evolution of student 
enrollments and government expenditures allocated to higher education. 
2. Method 
This paper aims to identify the characteristics of the evolution of some data series regarding important variables 
that characterize the higher education in Romania. The evolution of the number of students (STUD), number of 
students per 10 thousand inhabitants (STUD_L), number of pupils per 10 thousand inhabitants (ELV_L), professors 
in higher education (CDD), the ratio between the number of pupils and the number of students (ELV_S) and the 
number of students to a professor in higher education (STD_P) are taken into account. We check the validity of the 
Wagner’s law for educational expenditures and we also attempt to identify causal relationships between different 
variables considered above. In order to analyze the causal relationship between variables we used Granger tests. For 
the identification of the characteristics of the evolution of the data series given above we used the unit root tests of 
the type ADF. To analyze the dependence between the number of students and various variables we resorted to 
using the impulse response function whose methodology is presented by Enders (2004). 
3. Results 
Romania is a member of EU starting with 2007. The transition has brought a number of important changes in the 
higher education system. The reform of the higher education was accelerated after signing the Treaty of Bologna. In 
the following, we present some characteristics of higher education in Romania. 
Higher education in Romania has undergone a series of fundamental transformations in the 20 years of transition. 
During the past 20 years, there has been a spectacular increase in the number of students. In the academic year 1988-
1989 there were 157,465 students enrolled, all in public education and in the academic year 2008/2009 there were 
891,089 students enrolled, of whom 41,6% at private universities. The statistical data shows an extensive 
development of the higher education in Romania. In this regard we present the following arguments. 
In a relatively short period there has been a dramatic increase in the number of students who attended private and 
public universities. Immediately after the political changes of 1989, there were major changes in higher education in 
Romania. In a relatively short period there has been a tremendous increase in the number of students, from 165,000 
in the 1989-1990 academic year, to more than 890,000 students in 2008-2009. During the academic year 1990-1991 
there were 56 universities with 257 faculties, and in the academic year 2005-2006 their number increased to 107, 
with 770 of faculties. In the 1991-1992 academic year, colleges and universities were located in 21 cities while in 
the academic year 2005-2006 they were found in 60 cities. The ratio between the number of pupils and students 
decreased significantly from 21.4 at the beginning of the transition period, to 4.2. During the transition period, first 
private university appeared, and now they have an important share in the defining the characteristics of the academic 
market in Romania. In the beginning of ‘90 private the first universities appeared in Romania. In a relatively short 
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period of 18 years, 52 private educational institutions have been established with 202,786 students, and a total of 
only 4662 professors. During the past decade, private universities enrolled more than 25% of students and at the end 
of last academic year, they trained no less than 47% of the students in Romania. The growth in enrolment has not 
been much higher than the growth in endowments or the number of professors. 
The number of students increased over the entire period 1988-2009 by 5.6 times with an average annual rate of 
more then 9.5%, while the number of professors increased 2.3 times with an average annual rate of 5.6%. The 
explosive growth of the number of students is not correlated with demographic trends of the high school population. 
To measure the exigency for the admission of a high school graduate in a university we computed "pressure on 
admission in higher education" based on the following relationship: 
yearfirst  in the esuniversitiin  places ofnumber 
gradutes schoolhigh  ofnumber __  TIRNALS  
The results obtained for the period 1996-2007, which are presented in figure 1, highlight a fall in admission 
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Figure 1. Pressure on admission in higher education 
 
Throughout the transition period the number of graduates by type of specialization has changed significantly. 
Table 1 shows the change in the number of students on fields of study over the 1990-2008 time horizon and also 
over electoral cycles.  
Table 1:  The average rate of change of the number of students in public education (%) 
 Technical Agriculture Economic Medicine 
Natural 
sciences Law Arts Total 
1990-2008 0.1 - 16.6 14.8 18.9 3.3 18.5 9.5 
1990-1992 3.3 - -0.9 56.1 1.0 21.9 -3.6 5.9 
1993-1996 -5.8 -0.9 65.4 64.9 81.1 -17.2 27.4 23.3 
1997-2000 5.5 4.7 -8.9 -0.1 9.9 5.7 2.6 2.7 
2001-2004 6.4 4.1 12.6 4.6 7.8 4.9 9.4 7.9 
2005-2007 -2.2 -5.3 53.4 0.8 43.8 -3.5 20.7 29.4 
Note: until 1993, the agriculture education was included in the technical education in the statistical data 
The share of foreign students studying in Romania in the total number of students decreased from 4.5% in the 
academic year 1990-1991, to only 1.4% in the academic year 2005-2006. 
We study the stationarity of the STD_L and ELV_L data series using the ADF test methodology which is 
described in (Baltagi, 2008). After applying the ADF test on the data series 1991-2006 we obtained that the two 
series  are  I(1)  for  Romania.   To determine  to  what  extent  the  increase  in  the  number  of  students  is  justified  by  a  
growth in the number of pupils we apply a Granger test for which the null hypothesis is „ELV_L does not Granger 
Cause STD_L”. The increase in the number of students in this period, without being correlated with material 
resources, human and financial requirements of the labour market may affect the quality of higher education on 
medium and long term. Reducing the number of students in a short and medium time horizon will be important 
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factors to reform education in the three countries, along with the increasing competition at the European level in the 
field of university education. 
According to Eurostat, in the 1999-2006 period, Romania has spent for education between 2.88% (in 1999) and 
3.52% (2002). In this period developed countries in Europe have mainly allocated by higher rates of 5.0%. 
For stationarity analisys we used Augmented Dickey-Fuller and Phillip-Perron tests. The results for the data 
series used to characterize some features of the higher education are presented in table 2. The above table presents 
the tests statistics used for testing the significance of the autoregressive parameters of the model defined for each 
variable for the analysis of the stationarity of the data series (GDP90-GDP in price 90, ED90-education spending, 
STD-number of students, ELV-number of pupils, PRF-number of professors in higher education and POP-
population; ct  is t-statistic for testing the significance of c parameter, for the case when the model does not 
includes a trend; at is t-statistic for testing the inclusion of the trend.  
 
Table 2: Tests of Unit Roots 
ADF PP  
Variable ct  bt  at  p ct  bt  
Integration order 
GDP90 -2.795** -4.464* 3.219* 3  -1.831** I(1) 
ED90 4.516* -4.518*  1 4.312* -6.358* I(0) 
STD 2.723* -3.016***  0 2.723* -2.843**** I(1) 
ELV -2.308** -4.018** 2.437** 2  -6.158* I(1) 
PRF 5.023* -3.762*  0 5.023* -5.350* I(0) 
POP 3.229* -3.274**** -2.745* 3  -10.458* I(1) 
Note: *, **, ***  the signification for the tested parameter for significance level of 1%, 5%, 
4. Discussion  
In a relatively short period of time one can observe a significant increase in the number of students. This trend of 
development of the higher education mirrors an European trend, according to which higher education registered a 
rapid growth and significant structural changes (Machin, 2007). Higher education is subject to a comprehensive 
process of globalization. Four categories of factors have stimulated the process of internationalization of higher 
education (Knight, 1997). Among the risks of rapid development of higher education in the countries in transition 
one can mention: a rapid overqualification of the population, especially young people, and a lack of correlation 
between the degree supply of the university system and the labour market demands; insufficient development of the 
human and material base of universities, which are now faced with the challenge of educating a record number of 
students; lack of competitiveness of universities in important areas related to scientific research (as their main 
activity remains teaching). An important factor in the development of higher education in Europe was the 
introduction of transferable credits. This practice encourages increasing mobility in Europe.  
The rapid increase in the number of students in Romania has led to a reduced employment gap between highly 
educated men and women with the same level of education. Since 2008, the employment rate of women with 
university studies increased significantly, reaching the last quarter to a difference of less than 1% compared with 
that of men (Rosca, 2009). 
The data series for education expenditures for Romania are I(0) and GDP and the number of students are I(1). 
The proposed model shows that there is no Granger causal relationship between higher education expenditures and 
the number of students for Romania. According to the impulse response function, higher education expenditures 
reacts to a small extent for different pulses applied to other variables. The explanation is given by strict budgetary 
restrictions that are imposed in a country during the transition period.  
5. Conclusions and recommendation 
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The results of this study highlight several important aspects of the higher education in Romania related to its 
sustainability in a medium and long period of time, market segmentation and development of academic partnerships 
with business and economic environment. 
A first question raised by higher education system is to ensure the sustainability of higher education for medium 
and long periods of time. The important growth of the number of the universities in a relatively short time and the 
development of university-based markets based on competition to attract students, the lack of development 
strategies for universities which take into account demographic trends and the worldwide trends in the field of 
higher education will create significant difficulties for universities in countries during transition. Hence it is 
recommended to encourage universities to limit the number of undergraduate places, taking into account the 
demographic evolution, the orientation of the universities in developing continuous learning programs, the 
requirements of the labor market and the evolution of the whole society, attracting students from overseas, etc. 
A second important issue is related to providing a legislative framework to encourage academic market 
segmentation and decision transparency related to its development. The absence of the adequate legislation in the 
field of education during transition causes serious problems in the academic university market that cannot be 
resolved in a short period of time.  
A major problem that is also found in the other EU countries is the development of a strong partnership between 
the university and the corporate world. The transition period resulted in major changes in economic environment, 
causing  changes  in  the  behavior  of  the  companies  in  solving  current  problems  and  a  reduction  of  the  interest  in  
funding research and development partnerships with academia. At this time, this partnership can be developed only 
if the universities are more open to economic and business environment. An important factor of modernization of 
the universities is encouraging the regular exchange of students and professors between universities and firms and 
public institutions, as well as a more direct involvement of the representatives of the business world and public 
institutions in various university activities. In this respect, public institutions can encourage this approach through: 
developing a forum with participation of the representatives of universities and partner institutions for the 
production of instruments that can develop these flows, defining the general uniform criteria to measure the quality 
of the university-business environment partnership and of the universities performance in general. 
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